A novel Gram-stain-negative, motile, oxidase-and catalase-positive, non-spore-forming, non-pigmented, aerobic bacterium, designated rzy34 T , was isolated from the sediment of a pond containing farmed Fenneropenaeus chinensis Rizhao, China. The strain was able to grow at pH 6-10 (optimum pH 7), 20-40 C (optimum 30 C) and in the presence of 1.0-6.0 % NaCl (optimum 1.0-2.0 %). Phylogenetic analysis based on 16S rRNA gene sequences revealed that the nearest relative of strain rzy34
The genus Pseudoalteromonas was separated from the genus Alteromonas according to the phylogenetic analysis of SSU rRNA gene sequences (Gauthier et al., 1995) . Currently, the genus Pseudoalteromonas comprises 43 species, making it one of the largest genera within the class Gammaproteobacteria and ubiquitous in the marine environment (Ivanova et al., 2004; Nam et al., 2007; Al Khudary et al., 2008; Xu et al., 2010; Oh et al., 2011; Matsuyama et al., 2013) . Species of the genus Pseudoalteromonas are characteristically Gramstain-negative, non-spore-forming, rod-shaped, polarly flagellated and chemo-organotrophic (Gauthier et al., 1995) . In this study, a novel strain, rzy34
T , was isolated from sediment of a pond containing farmed Fenneropenaeus chinensis, Rizhao, China. The strain clustered within the genus Pseudoalteromonas on the basis of 16S rRNA gene sequence phylogenetic analysis. The aim of this work was to describe the accurate taxonomic position of strain rzy34 T with a polyphasic method including phenotypic characterization as well as a detailed 16S rRNA gene sequence-based phylogenetic analysis. Sediment was sampled from Rizhao, China (35 30¢ 63 † N 119 42¢ 95 † E), in October 2013. One gram sediment sample and 0.1 ml 0.05 % Tween 80 were added to 10 ml sterilized seawater, incubated at 28 C with shaking at 150 r.p.m. for 2 h and then kept still for a moment. The supernatant was diluted 1000-fold, and 100 µl diluted supernatant was spread onto modified 2216E agar (1.5 %) plates and incubated at 30 C. The modified 2216E medium contained (per litre seawater) 5 g peptone, 1 g yeast extract, 5 g soluble starch, 0.01 g FePO 4 , pH 7.0; the medium was sterilized at 121 C for 15 min. Representative colonies were picked and purified by streaking on fresh 2216E agar (1.5 %) plates. Strain rzy34
T was obtained and purified by repeated streaking, then cultivated for morphological and biochemical characterization.
Gram staining was conducted according to standard procedures (Smibert & Krieg, 1994) . Optimal growth temperature and pH, tolerance of NaCl and cell morphology were studied as described previously (Liu & Shao, 2005; Lai et al., 2009 Cell morphology was determined by transmission electron microscopy (Hitachi) using exponential-phase cells negatively stained with 1 % (w/v) phosphotungstic acid. Motility was examined according to the method of Bernardet et al. (2002) (Fig. 1) . Catalase activity was determined by assessing bubble production in 3 % (v/v) H 2 O 2 , and oxidase activity was determined using 1 % (w/v) p-aminodimethylaniline oxalate (Wu et al., 2010a) . Hydrolysis of casein and starch was tested according to the method of Dong & Cai (2001) . Biochemical characteristic and enzyme activity tests were carried out using API ZYM, API 20 NE and API 20E test kits (bioM erieux) according to the manufacturer's instructions except that the NaCl concentration was adjusted to 1.0 % in all tests. Pseudoalteromonas xiamenensis MCCC 1A06494 (Zhao et al., 2014) , Pseudoalteromonas ulvae MCCC 1A00555 (Egan et al., 2001) and Pseudoalteromonas tunicata MCCC 1A06495 (Holmström et al., 1998) , obtained from the Marine Culture Collection of China (MCCC, Xiamen, China), were tested at the same time for comparison. The results are shown in the species description and Table 1 .
Genomic DNA was prepared using the Omega Bacteria DNA kit in accordance with the manufacturer's protocol. The 16S rRNA gene was then amplified by PCR using the universal bacterial primers 27F (5'-GAGTTTGATCCTGGC TCAG-3') and 1492R (5'-TACGGTTACCTTGTTACGAC TT-3'). The PCR products were then sequenced by Intelligene Biosystems (Qingdao, China). The 16S rRNA gene sequence of strain rzy34 T was submitted to the GenBank database. BLAST (National Center for Biotechnology Information, NCBI) was used to search for sequence similarity, and identification based on 16S rRNA gene sequence similarities was performed using the EzTaxon-e server (http:// www.eztaxon.org/; Kim et al., 2012) . Analysis of the 16S rRNA gene sequence data was performed by using the software package MEGA version 6.0 after multiple alignment of the data by CLUSTAL X. The phylogenetic tree was inferred using the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and minimum-evolution (Rzhetsky & Nei, 1992 , 1993 methods. Bootstrap analysis based on 1000 replications was undertaken to test the robustness of the phylogenetic tree (Felsenstein, 1985) .
The 16S rRNA gene sequence (1433 nt) of strain rzy34
T was obtained. Phylogenetic analysis of the 16S rRNA gene sequence demonstrated that strain rzy34 T belongs to the genus Pseudoalteromonas (Fig. 2) . This topology was confirmed by minimum-evolution and maximum-likelihood trees (Figs S1 and S2, available in the online Supplementary Material). The most closely related strain was P. xiamenensis Y2 T with 96.09 % 16S rRNA gene sequence similarity, followed by P. ulvae UL12 T (95.57 %), Pseudoalteromonas luteoviolacea NCIMB 1893 T (95.04 %) and Pseudoalteromonas rubra ATCC 29570 T (94.66 %). Strain rzy34 T showed the lowest similarity of 92.71 % to Pseudoalteromonas donghaensis HJ51 T within the genus Pseudoalteromonas.
The genome of rzy34
T was sequenced with an Illumina HiSeq 2500 by the PE 250 strategy, and the average nucleotide identity (ANI) values between rzy34 T and P. tunicata MCCC 1A06495were analysed at Beijing Novogene Bioinformatics Technology (Beijing, China). As shown in Table S1 , the pairwise ANI values between rzy34 T and P. tunicata MCCC 1A06495 were 69 % and 69.29 %, which were significantly below the value of 95 % that is considered to be the threshold for the delineation of species (Goris et al., 2007) . The DNA G+C content of strain rzy34 T was 45.3 mol%, within the range of values reported for the type strains of recognized species of the genus Pseudoalteromonas (Nam et al., 2007) .
The identification and quantification of the fatty acid methyl esters was performed by using the Microbial Identification system (MIDI) as described by Kuhnert et al. (2002) and Moore et al. (1994) . The fatty acid profiles of P. xiamenensis MCCC 1A06494, P. ulvae MCCC 1A00555 and P. tunicata MCCC 1A06495 were determined in parallel with that of strain rzy34 T in this study. As shown in Table 2 , the predominant cellular fatty acids of strain rzy34 T were summed feature 3 (C 16 : 1 !6c and/or C 16 : 1 !7c; 24.9 %), C 16 : 0 (20%), C 17 : 1 !8c (14.8 %) and summed feature 8 (C 18 : 1 !6c and/or C 18 : 1 !7c; 15.3 %), which were similar to those of P. xiamenensis MCCC 1A06494.
Respiratory quinones were detected following the method of Fang et al. (2012) . The respiratory quinones were Q-8 (95.3 %) and Q-9 (3.6 %), which were similar to those of the species P. xiamenensis, P. arabiensis and P. lipolytica (Zhao et al., 2014; Matsuyama et al., 2013; Xu et al., 2010) . Polar lipids were extracted and analysed as described by Minnikin et al. (1984) and Komagata & Suzuki (1987) . The polar lipids found in cells of strain rzy34
T were phosphatidylethanolamine and phosphatidylcholine as well as one unidentified aminolipid and one unidentified glycolipid.
The morphological, physiological and biochemical characteristics of strain rzy34
T as compared with reference strains are summarized in Table 1 . For most phenotypic characteristics, strain rzy34
T shared properties that were typical of the phylogenetically related genus Pseudoalteromonas, such as being Gram-stain-negative, rod-shaped, non-spore-forming and motile by means of a polar flagellum. Colonies were circular, smooth and non-pigmented on 2216E agar. Just like the reference strains, the catalase and oxidase tests showed positive results and NaCl was required for growth. However, strain rzy34 T could be differentiated from the reference strains by a higher optimum temperature for growth, the carbon sources which could be used and H 2 S production. The results indicate that strain rzy34 T probably differs from other species in the community. Table 1 . Differential characteristics between strain rzy34 T and closely related type strains of the genus Pseudoalteromonas
Strains: 1, rzy34 T ; 2, P. xiamenensis MCCC 1A06494; 3, P. ulvae MCCC 1A00555; 4, P. tunicata MCCC 1A06495. All data were taken from this study. All strains were negative for utilization of trehalose. In API ZYM tests, all strains were positive for alkaline and acid phosphatases and leucine arylamidase, and negative for a-galactosidase, b-galactosidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase, bfucosidase and b-glucuronidase. In API 20 NE tests, all strains were positive for a-glucosidase and protease, but negative for arginine dihydrolase, urease, indole production, b-galactosidase and utilization of L-arabinose, D-mannitol, potassium gluconate, adipic acid, capric acid, trisodium citrate and phenylacetic acid. In API 20E tests, all strains were positive for tryptophan deaminase and gelatinase, but negative for arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, urease,b-galactosidase, indole production and fermentation of glucose, mannitol, inositol, sorbitol, rhamnose, melibiose, amygdalin and arabinose. P, purple; G, green; R, red. +, Positive; W, weakly positive; À, negative. 
Utilization of (API 20NE): In summary, based on the phenotypic, chemotaxonomic and phylogenetic characteristics, strain rzy34 T represents a novel species of the genus Pseudoalteromonas, for which the name Pseudoalteromonas fenneropenaei sp. nov. is proposed.
Description of Pseudoalteromonas fenneropenaei sp. nov.
Pseudoalteromonas fenneropenaei (fen.ne.ro.pe.nae¢i. N.L. gen. n. fenneropenaei of Fenneropenaeus, the generic name of Fenneropenaeus chinensis).
Cells are Gram-stain-negative, rod-shaped (approximately 1.8-3.0 µm in length and 0.8-1.3 µm in width), nonspore-forming and motile by means of a polar flagellum. Colonies are circular, smooth and non-pigmented on 2216E agar after 48 h. Tests for catalase and oxidase show positive results. NaCl is required for growth. Growth occurs in the presence of 1.0-6.0 % NaCl (optimum 1.0-2.0 %), at pH 6-10 (optimum pH 7) and at 20-40 C (optimum 30 C). Capable of hydrolysing gelatin, starch and casein. Sucrose, maltose, fructose, mannitol, lactose, sorbitol and dextrin can be used as sole carbon sources, but trehalose is not utilized. The following constitutive enzyme activities are detected in API ZYM tests: alkaline phosphatase, leucine aminopeptidase, valine aminopeptidase, trypsin, acid phosphatase and naphthol-AS-BI-phosphoamidase; tests negative for N-acetyl-b-glucosaminidase, esterase (C4), esterase lipase (C8), lipase (C14), cystine aminopeptidase, a-chymotrypsin, a-galactosidase, bgalactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, a-fucosidase and a-mannosidase. In API 20NE tests, utilizes D-mannose, N-acetylglucosamine and maltose, but not malic acid, D-mannitol, potassium gluconate, adipic acid, trisodium citrate, L-arabinose, capric acid and phenylacetic acid. Positive for b-glucosidase and gelatin hydrolysis, but negative for D-glucose fermentation, arginine dihydrolase, urease, indole production and b-galactosidase. Nitrate is reduced to nitrite, but not further to N 2 O or N 2 . In API 20E tests, positive for gelatinase, citrate utilization (weakly), H 2 S production and tryptophan deaminase, but negative for arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, urease, acetoin production (Voges-Proskauer reaction), b-galactosidase, indole production and fermentation of glucose, mannitol, inositol, sorbitol, rhamnose, melibiose, amygdalin and arabinose included in the test. The major fatty acids were summed feature 3 (C 16 : 1 !6c and/or C 16 : 1 !7c), C 16 : 0 , C 17 : 1 !8c and summed feature 8 (C 18 : 1 !6c and/or C 18 : 1 !7c). The predominant respiratory quinone was Q-8. Phosphatidylethanolamine and phosphatidylcholine as well as one unidentified aminolipid and one unidentified glycolipid constitute the major cellular polar lipids. 
